General. NMR spectra were recorded with a Bruker DPX 300, AV 400, or DMX 600 spectrometer in the solvents indicated; chemical shifts (δ) are given in ppm relative to TMS, coupling constants (J) in Hertz. The solvent signals were used as references and the chemical shifts converted to the TMS scale (CDCl 3 : δ C = 77.0 ppm; residual CHCl 3 in CDCl 3 : δ H = 7.24 ppm; CD 2 Cl 2 : δ C = 53.8 ppm; residual CH 2 Cl 2 in CD 2 Cl 2 : δ H = 5.32 ppm). Where indicated, the signal assignments are unambiguous; the numbering scheme is arbitrary and is shown in the inserts. The assignments are based upon 1D and 2D spectra recorded using the following pulse sequences from the Bruker standard pulse program library: DEPT; COSY (cosygs and 
Methyl ketone 15. MeLi (1.6 M in Et 2 O, 10.9 mL, 17.6 mmol) was added to a suspension of CuI (1.7 g, 8.79 mmol) in Et 2 O (7.0 mL) at −20°C. After stirring for 35 min, the resulting colorless solution was cooled to −60°C before a solution of thioester 14 (1.2 g, 1.43 mmol) in Et 2 O (5 mL) was slowly added via cannula. Once the addition was complete, the mixture was allowed to slowly warm to −20°C over a period of 2 h. The reaction was quenched with sat. aq. NH 4 Cl (10 mL) at −10°C, the resulting mixture warmed to ambient temperature and stirred for 1 h. The aqueous phase was extracted with tert-butyl methyl ether (3 x 10 mL), the combined organic layers were dried over Na 2 SO 4 and evaporated, and the crude product purified by flash chromatography, (hexanes:EtOAc, 9:1) to give ketone 15 as a colorless oil (d, J = 11.3 Hz, 1H), 3.73 (br.s, 3H), 3.68 (m, 1H), 3.63 (d, J = 7 Hz, 1H), 3.56 (m, 1H), 3.48 (dd, J = 9.8, 4.5 Hz, 1H), 3.30 (dd, J = 9.8, 8 .1 Hz, 1H), 2.0 (s, 3H), 1.82 (tdd, J = 11.4, 2.01, 1.8 Hz, 1H), 1.52 (m, 1H), 1.26 (tdd, J = 11.4, 2.5, 1.5 Hz, 1H), 0.97 (s, 9H), 0.81 (s, 9H), 0.79 (d, J = 6.7 Hz, 3H), 0.71 (t, J = 7.8 Hz, 9H), 0.33 (q, J = 7.8 Hz, 6H), −0.01 (s, 3H), −0.06 (s, 3H); 13 C NMR (100 MHz, CDCl 3 ): δ = 209. 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = 2954 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 2858 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1715 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1613 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1515 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1462 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1428 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1388 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1249 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1111 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1037 6, 158.9, 135.3, 135.2, 133.2, 129.3, 129.3, 129.2, 127.2, 113.3, 89.9, 77.5, 72.2, 70.0, 67.8, 54.9, 40.7, 31.0, 26.5, 26.0, 25.8, 25.4, 18.8, 18.1, 11.8, 6.4, 4.5, −4.1, −4.9. IR (film): υ = , 1066 167.3, 159.0, 141.9, 137.2, 135.2, 133.0, 129.3, 129.0, 127.8, 127.3, 114.9, 113.4, 87.6, 76.6, 72.1, 71.8, 65.4, 54.9, 34.5, 32.5, 32.1, 27.8, 26.8, 26.3, 25.6, 18.83, 18.0, 13.4, 12 .1, −4.5, −5.0. IR (film): υ = 3072, 2955, 2930, 2857, 1710, 1648, 1613, 1514, 1471, 1462, 1462, 1388, 1249, 1111, 1035, 913, 834, 740 Stirring was continued for 45 min at this temperature before the reaction was quenched with aq. buffer (pH = 7, 10 mL). The mixture was extracted with EtOAc (3 x 5 mL), the combined organic layers were dried over Na 2 SO 4 and y flash chromatography (hexanes:tert-butyl methyl After stirring for 1 h, the reaction was quenched with sat. aq. NH 4 Cl (5 mL), the mixture extracted with CH 2 Cl 2 (3 x 10 mL), and the combined organic phases were dried over Na 2 SO 4 and evaporated. matography (hexanes:tert-butyl methyl ether, 11:1) gave product 43 as a light yellow oil (112 mg, 79%). 2926, 2855, 1713, 1613, 1515, 1462, 1462, 1428, 1361, 1250, 1112, 1084, 1039, 1005, 914, 834, 775, 701 cm -1 .
Compound 44. DDQ (66 mg, 0.29 mmol) was added to a solution of 43 (110 mg, 97 μmol) in CH 2 Cl 2 (2 mL). After stirring for 2 h, the reaction was quenched with sat. aq. NaHCO 3 (5 mL) / ice, the aqueous phase was extracted with CH 2 Cl 2 (3 x 10 mL), and the combined organic layers were dried over Na 2 SO 4 and evaporated. Purification of the residue by flash chromatography (hexanes:tert-butyl methyl ether, 9:1) gave the corresponding alcohol as a colorless oil (61 mg, 62%). Cl (20 mL), the aqueous phase extracted with EtOAc (4 x 10 mL), the combined organic layers were dried over Na 2 SO 4 and evaporated, and the residue was purified by flash chromatography (hexanes:tert-butyl methyl ether, 20:1) to give product 44 as a colorless oil (86 mg, 79%). 4 (46 mg, 40 µmol). The resulting mixture was stirred for 30 min before the reaction was quenched with water (1 mL). The aqueous phase was extracted with Et 2 O (2 x 2 mL), the combined organic layers were the residue was purified by flash chromatography (hexanes:tert-butyl methyl ether, 4:1) to afford product 45 as a pale yellow oil (58.6 mg, 89%). 167.5, 144.8, 143.2, 141.4, 137.8, 136.0, 135.9, 133.8, 129.9, 125.6, 115.3, 114.9, 81.8, 78.6, 72.5, 66.9, 66.3, 62.0, 58.8, 54.3, 48.7, 46.3, 39.8, 39.0, 35.8, 32.9, 32.4, 30.2, 30.0, 29.6, 28.4, 28.3, 28.2, 28.1, 26.0, 26.6, 26.3, 22.7, 19.7, 19.5, 19.4, 18.5, 18. Fürstner et al. 18.3, 18.2, 17.3, 16.3, 16.2, 16.1, 15.6, 15.0, 13.9, 13.7, 12.9, 10.0, 7.2, 5.4, −3.8, −4.1, −4.3, −4.5; IR (film) υ = 3390, 2927 IR (film) υ = 3390, , 2876 IR (film) υ = 3390, , 1711 IR (film) υ = 3390, , 1608 IR (film) υ = 3390, , 1514 IR (film) υ = 3390, , 1462 IR (film) υ = 3390, , 1425 IR (film) υ = 3390, , 1390 IR (film) υ = 3390, , 1252 Compound 47. Ruthenium complex 38 (1.0 mg, 1.6 μmol) was added to a solution of compound 46 (19 mg, 16 μmol) in C 6 H 6 (20 mL) and the resulting mixture was stirred at 20ºC for 2 h. The reaction was quenched with ethyl vinyl ether (20 µL, 216 μmol) and stirring was continued 10 min before all volatile materials were evaporated under reduced pressure at 20ºC. The crude product was then adsorbed onto Celite and purified by flash chromatography (hexanes:tertbutyl methyl ether, 15:1) to afford 47 as a yellow oil (12 mg, 68%).
Stille Couplin
1 H NMR (400 MHz, mg, 380 μmol) in CH 2 Cl 2 (0.5 mL) was stirred for 0.5 h before Dess-Martin periodinane (21 mg, 49 μmol) was introduced. Stirring was continued for 1.5 h at 0°C before the solvent was removed under reduced pressure and the residue was suspended in pentane (3 mL). The precipitates were filtered off through a pad of Florisil which was carefully rinsed with Et 2 O (5 x 5 mL). Evaporation of the epoxy-aldehyde as a pale yellow oil, which was immediately used in the next step.
A solution of NaHMDS in THF (1 O combined filtrates gave the correspondin of (methyl) triphenylphosphonium bromide (53 mg, 95 μmol) in THF (0.5 mL) at 0°C. The resulting yellow suspension was stirred for 45 min at this temperature before a solution of the crude aldehyde prepared above in THF (0.2 mL) was slowly added. After stirring for 1 h, the reaction was quenched with sat. aq. NH 4 Cl, the aqueous phase was extracted with EtOAc (2 x 3 mL), the combined organic extracts were dried over Na 2 SO 4 and evaporated, and the residue was purified by flash chromatography (hexanes:tert-butyl methyl ether, 15:1) to afford product 46 as a colorless oil (28 mg, 65% over 2 steps). TASF (16.4 mg, 59 .3 μmol) in aq. DMF (0.2 mL + 4 μL H 2 O) was added to a solution of compound 47 (12 mg, 9.9 μmol) in THF (2 mL) at 0°C. The mixture was slowly warmed to ambient temperature over a period of 30 min and stirring was continued for 2h. For work up, the mixture was extracted with cold (5°C) buffer solution (pH 7, 3 x 2 mL), the aqueous phases were extracted with EtOAc (2 x 1 mL), the combined organic layers were dried over Na 2 SO 4 and evaporated, and the residue was purified by flash chromatography (EtOAc/hexane, 9:1) to afford compound 1 as a white solid (3 mg, 55% 
